The inhibition of aortic smooth muscle cell proliferation by the intravenous anesthetic ketamine.
Smooth muscle cell (SMC) proliferation has been recognized as central to the pathology of both major forms of vascular disease, atherosclerosis and hypertension. Recently, we reported that ketamine inhibits rat mesangial cell proliferation, suggesting that ketamine inhibits cell growth. Although the IV anesthetic ketamine has been widely used clinically, the exact effects of ketamine on vascular SMC proliferation have not been studied. In this study, we investigated the effects of ketamine on vascular SMC proliferation. Ketamine inhibited [(3)H]thymidine incorporation and decreased the number of SMCs in a concentration-dependent manner (10-200 microM); neither propofol nor fentanyl inhibited [(3)H]thymidine incorporation into human aortic SMCs. The protein kinase C (PKC) inhibitor GF109203x abolished the ketamine-induced inhibition of [(3)H]thymidine incorporation into SMC, but the inhibition was not affected by either the protein kinase A inhibitor H-89 or the protein kinase G inhibitor KT5823. A histological analysis demonstrated the inhibitory effect of ketamine on the intimal thickening of the balloon-injured rat aorta. Based on these results, ketamine inhibits SMCs at clinical concentrations via the PKC pathway. Our results indicate that ketamine might prevent the proliferation of SMCs clinically.